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EVALUATION OF THE ACTIVITY OF 2-AMINOTHIOPHENE COMPOUNDS AGAINST Staphylococcus aureus
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ABSTRACT
Background: Antimicrobial resistance is one of the main current threats to humanity. In addition to intrinsic resistance, the emergence of resistant pathogen strains has been caused by the indiscriminate and excessive use of antimicrobial drugs, even leading to multidrug resistance (WHO, 2021). Staphylococcus aureus is a gram-positive and opportunistic bacteria belonging to the group of multidrug-resistant (MDR) bacteria known as “ESKAPE” (Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa e Enterobacter spp.), responsible for causing several infections resistant even to last-line antibacterials (LEMIECH-MIROWSKA et al., 2021; DENISSEN et al., 2022). Objectives: In this context, the objective of this study was to evaluate the antibacterial activity of thirteen 2-aminothiophene derivatives (2-AT) and their synergistic effect when combined with norfloxacin (NOR) against a multidrug-resistant strain of Staphylococcus aureus (SA-10). Methods: 2-AT derivatives were synthesized through the Gewald reaction. Antibiotic norfloxacin (NOR) was purchased commercially. A multi-resistant S. aureus strain (SA-10) resistant to norfloxacin, ampicillin and gentamicin were used. Minimum Inhibitory Concentration (MIC) were performed with 2-AT and antibiotics using the microdilution method using 96-well plates. Concentrations vary between 512 and 0.5 μg/mL (OLIVEIRA-TINTINO et al., 2020). The evaluation of the synergistic activity was carried out by assessing the MIC values observed with the association of antibiotics with 2-AT at subinhibitory concentration (MIC/8). All tests were performed in triplicate. Results and discussion: The MIC of norfloxacin was determined to be 128 µg/ml, confirming the resistance of the strain. When tested alone, none of the 2-ATs showed antibacterial activity (MIC ≥ 512 µg/ml). When evaluated in association (NOR + 2-AT), it was observed that 7 combinations had a synergistic effect and promoted reductions in MIC, reestablishing the sensitivity of the SA10 strain to norfloxacin. The most promising 2-ATs were those coded as P1, P2, P8 and P10, reducing the MIC of NOR from 128 to 64 µg/ml. Combinations involving synthetic substances have been used against multiresistant S. aureus and have shown good potential in combination with existing antibiotics (DINARVAND, SPAIN & VAFAEE, 2020). Conclusion: Although the compounds do not exhibit antibacterial activity, some of them have shown potential antibiotic adjuvants, acting synergistically and helping to reestablish the sensitivity of resistant strains, thus promoting an increase in the useful life of the antibiotic and showing a strategic alternative for the control of resistant infections. Therefore, it is essential to continue studies to gain a more detailed understanding of the mechanisms involved. Complementary studies to investigate the synergy mechanisms are necessary to seek to understand these mechanisms at the molecular level.
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